Chorion formation and ultrastructure of the egg of the cat flea (Siphonaptera: Pulicidae).
Oocyte development in adult female cat fleas, Ctenocephalides felis (Bouché), was studied by light and electron microscopy to determine the formation and ultrastructural morphology of the eggshell. As oocytes develop, somatic follicle cells from the lining of the ovariole migrate around the oocytes. The follicle cells produce electron-dense granules that form the vitelline membrane around the developing oocyte. Subsequently, electron-lucent granules containing an electron-dense core (precursors of the chorion) are produced from the rough endoplasmic reticulum that appear as dilated and clear linear clefts in the cytoplasm of the follicle cells. Exocytosis and coalescence of the granules around the oocyte as the follicle cells disintegrate give rise to the chorion. The chorion was found to consist of 4 distinct layers. The external surface of the egg shell consists of a particulate layer approximately 760 nm thick, composed of an electron-lucent layer of widely dispersed granules. Embedded in this layer are electron-dense spheres that project above the surface of this granular layer. Beneath this outermost layer is a band of electron-dense material, consisting of densely packed granules and is half as thick as the outer particulate layer. The 3rd layer consists of relatively thick, weakly laminated chorion, with a felt-like appearance due to a meshwork of microfibrils. Projections of this network of microfibrils form pillars that attach this layer to a thin relatively compact 4th or basal layer. The pillars and the air-filled cavities lying between the 3rd and 4th chorionic layers constitute the chorionic meshwork known as the palisades or trabecular layer that form the major respiratory organ of the eggshell. The trabecular layer is connected to the external environment by means of the lateral and anterior aeroplyes. The vitelline membrane lies between the chorion and oocyte and is a granular, uniform, moderately electron-dense layer measuring approximately 260 nm thick. The micropyle at the posterior of the flea egg consists of a rosette of 50-80 apertures and possesses an internal electron-dense plug between the chorion and the vitelline membrane. An aeropyle at the anterior end of the egg consists of a rosette of 40-50 apertures. An inconspicuous aeropyle appears as a cluster of hexagonal or polygonal-shaped plaques on the lateral surface of the chorion. Each plaque contains 3-8 pores.